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SUMMARY
Basic thickness forms of the NACA 63-, 6_-, 65-
series and NACA 63A-, 6_A-, 65A-series airfoil
sections are tabulated for thicknesses of 2, 3,/_, and 5
percent chord. Also presented for these thin airfoil
sections are theoretical values (_ pressures a_d velocity
ratios required to obtain theoretical airfoil pressure
distributions. In. a&lition, for each family of air-
foil sections, cross plots are presented fl'om which
ordinates and pressure distributions can: be easily
obtained for airfoil sections of thicknesses inter-
mediate to those presented in this report, in NACA
Report 824 (from 6 to 21 perce_t chord for the NACA
6-series), and in NACA Report 903 (fl'om 6 to 15
perce_tt chord for the NACA 6A-series).
INTRODUCTION
In order to minimize the wave drag of super-
sonic aircraft, the wings and tail surfaces are
designed with the use of airfoil sections thinner
than 6 percent chord. Ordinates for only a few
of these thin airfoils are published and these are
not conveniently located in a single report. This
report will supplement the information presented
in references 1 and 2 and provide the ortlim_tes of
additional airfoil sections useful in design of
supersonic aircraft.
The information presented in this report in-
ch|des tabulated ordinates for symmetrical NACA
6- and 6A-series airfoil sections with thicl,messes of
2, 3, 4, and 5 percent chord and a simplified
method of obtaining ordinates for any thickness
intermediate to published values from 2 to 2l
Supersedes NACA Technical Note 4322 by Elizabeth V,_. Patterson and
percent chord for NACA 63-, 64-, and 65-series
and h'om 2 to 15 percent chord for NACA 63A-,
64A-, and 65A-series airfoil sections. In addition,
a simplified procedure is presented for obtaining
the pressure dish'ibutions about airfoil sections of
intermediate thicknesses.
SYMBOLS
c chord of airfoil
t maximum thickness of airfoil
Iz_ free-stream velocity
V local velocity at any poin! on airfoil surface
AV increment of local velocity
AI_ increment of local vdot'ity caused t)y
additional type of load distribution
x distance along chord h'om leading edge
y distance perpendi('ular to chord
DISCUSSION
The basic thickness forms for the NACA 63-,
64-, 65-series and NACA 63A-, 64A-, 65A-series
airfoil sections with thicknesses of 2, 3, 4, and
5 percent chord arc presented in tim tables'of
figures 1 to 24. For tho 6A-series airfoil setqions,
where a trailing-edge radius is specific(l, an ordinate
is presented for the 100-percent-c]|ord station
to serve as a guide in fairing the rear portion of
the airfoil. The theoretical methods of references
1 and 2 were used to derive the 2-percent-tlfick
airfoil sections of the NACA 63-, 64-, 65-series
and the NACA 63A-, 64A-, 65A-series families,
respectively. Althot|glt not exactly corre(.t,
ordinates for thickness ratios intermediate to
those presented in references I and 2 and in the
Albert L. Braslow, 1958.
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present report can be obtained for all practiced
purposes by the following method which was
used to obtain the ordinates for the 3-, 4-, and
5-percent-thick airfoil sections tabulated herein.
For each family of airfoils, the ratio obtained by
dividing the ordinate y at each chordwise station
by the maximum thickness t is plotted against
the airfoil ma_mum thickness in percent airfoil
chord as presented in figures 25 to 30. From
these cross plots, the ratio y/t at each ehordwise
station can be obtained at, the desired wdue of
maximum thickness. V_dues of the ratio of the
leading-edge radius to the maximum thickness
squared as a function of maximunl thickness t
are presented for the NACA 6-series and 6A-series
airfoil sections in figures 31 and 32, respectively.
Addition of a cambered mean line to the basic
thickness form is accomplished with the use of
the mean-line data of references 1 and 2.
The theoretic_d pressure distributions, indicated
by (V/V+) _, for each of the symmetrical airfoil
sections presented are also tabulated in figures 1
to 24. in order to obtain the theoretical pressure
distributions for these airfoil sections at angles
of attack and/or with cambered mean lines, the
procedure described in reference 1 can be used.
In this method of calculating the pressure dis-
tributions, the velocity distribution about an
airfoil section is considered to be composed of
the following three separate and independent
components :
(l) The distribution corresponding to the
velocity distribution over the basic thickness
form at, zero angle of attack (V/V=)
(2) The distribution corresponding to the design
load distribution of the mean line (AV/V_)
(3) The distribution corresponding to the addi-
tional load distribution associated with angle of
attack (AI'./V_)
Values of the velocity-increment ratio _V/V_
are presented in references 1 and 2 and wdues
of the velocity ratio V/V_ and the velocity-
increment ratio AI-/V_ are tabulated in figures
1 to 24. For each family of airfoil sections,
vMues of (V/V_) _ and AI_/V,_ for intermcdiate
thicknesses can be obtained from figures 33 to 44.
In these figures, (I'/V_) 2 and AI_/V_ arc plotted
as a function of the maximum airfoil thickness
t in percent chord for each chordwise station.
Careful comparison of the ordinates and pressure
ratios tabulated in references 1 and 2 with the
faired cross plots of figures 25 to 44 shows some
discrepancies. Although these discrepancies are
small enough to be disregarded for all practical
purposes, the values obtained from the faired
cross plots are preferred for design considerations.
LANCLEY l_ESEARCH CENTER,
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION,
LANCLEY FIELD, VA._ A_g_sl 25, 1958.
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• 958 .979
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FmuR_I. NACA63 002 basic thickness form.
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L.E. radius: 0.072percent c
FIGURE 2. NACA 63 003 I)'_sic thickness form.
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L.E. radius: 0.12_ percent e
FIGURE 3.- NACA 63 004 t,a_ic thickness form.
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FIGURE 4,--NACA 63 005 basic thickness form.
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FIGURE ,5. NACA 64 002 basic thickness form. FIGURE 6.--NACA 64 003 basic thickness form•
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FI(.;_-RE7.-- NACA 64 004 basic thickness form.
12,
.8
(v/_F
.4
J J !
i f !
q .....
20 40 6'0 BO IO0
x, percent C
z, percent c y, percent
0.5 0.]O8
•75 .494
1.25 .627
2.5 .854
5.0 1. 173
7.5 1,412
lO I. 608
15 I. 916
20 2. 143
Z5 2. 310
30 2. 421
35 2, 483
40 2. 496
45 2. 435
50 2. 316
55 2. 152
60 1. 950
65 1. 717
70 1. 460
75 1. 186
80 .9O2
85 .621
90 .357
95 .134
100 0
c (viva): t7r_,
--7--V-
1. 021 1. 010
1. 063 1.03l
1. 079 1. 039
1. 094 1. 046
1. 106 1. 049
1. 107 1. 052
1.112 1.055
1. 121 1. 059
1. 127 6. 062
1. 132 1.064
1. 136 1. 066
1. 138 1,067
1. 141 1.068
1. 632 6. 064
1.119 1.058
1,104 6. 051
1. 086 1. 042
1. 067 1. 033
1.047 1.023
1.023 1.011
1.001 1,001
• 975 .987
• 949 .974
• 922 .960
• 895 .946
h l'j I "a,
5.5_
2. 213
1,817
1. 440
.987
• 593
• 560
• 479
• 383
• 321
• 279
• 245
• 219
• 198
• i77
• 158
.142
• 127
• 113
• 099
• 086
• 074
• 061
• 048
O' 032
L.E. radius: 0.173 Ix, rcent c
FI(_URE8.--NACA 64 005 basic thickness form•
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FIGURE 9.--NACA 65-002 basic thickness form.
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L.E. radius: 0.061 percent c
FIGURE 10.--NACA 65 003 basic thickness form.
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FIGVRE ] 1 .--NACA 65 004 basic thickness form.
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L.E. radius: 0.170 percent c
FIC, URE 12.--NACA 65-005 basic thickness form.
1
ORDINATES AND PRESSURE DISTRIBUTIONS FOR N'ACA 6- A:ND 6A-SERIES AIRFOIL SECTIORTS 9
1,2
.8
(v/v_?
.4
0 20 40 60 80 I00
percenl c
(V/V¢o
0
I. 018
1.034
1. 041
1. 044
1.048
1. 049
I. 050
1,051
1. 052
I. 052
1. 053
I. 053
I. 052
1. 048
1. 045
1. 040
I. 035
I, 029
1. 022
1.014
1. 007
.998
•988
O' 976
1:o17 12830
1. 020 1. 450
1. 022 ,995
1. 024 .697
I. 024 .558
1. 025 ,481
1. 025 .381
1. 026 .319
1. 026 .277
1. 026 .243
1. 026 .217
I. 026 .196
I. 024 .176
1,022 .158
I. 020 .142
1. 017 .128
I. 014 .115
I. 01l .102
1,007 .090
1,003 ,078
• 999 .065
• 994 .052
0' 988 0" 035
x,I_rCellt c y, percent c
0 0
•5 .159
.75 •196
1,25 .251
2.5 .3,50
5. O ,486
7.5 .587
1O .C_8
15 .790
20 , _77
25 .938
30 .977
35 •996
40 .995
45 .974
50 .936
55 .880
60 .808
65 .724
70 .630
75 .528
80 .424
85 .319
90 .214
95 .109
100 .005
L.E. radius: 0.030 percent c
T.E. radius: 0.005 percent c
1•2•8 --'------ -
1
1
0 2O 40 60- 80
_percenf c
i
f_
-_o
z, percent c g, percent c
0 0
.5 .242
• 75 .295
I. 25 ,377
2, 5 .524
5.0 .727
7. 5 .878
10 .999
15 1.183
• 20 1.315
25 1. 408
30 I. 467
35 1. 495
49 1. 493
45 1. 461
50 1. 400
55 1,316
60 1.2O9
65 1. 083
70 .940
75 .788
80 .633
85 .476
90 .319
95 .163
100 .007
O7I%)'
t
0
• 993
1.048
1.057
1,064
1,070
].072
1.075
1,078
]. 080
1•082 l
1.084
1.082
1.079
1.074
1.068
1.061
1.051
1.041
i. 030
1. 020
1.0O8
.995
•982
.967
0
V/I'._
0
• 990
I. 024
1,028
I. 032
1. 034
1. 035
1. 037
1. 038
I. 039
1. 040
1.04l
1. 040
1. 039
1,036
l. 033
l. 030
l. 025
1,020
1,015
1,010
1. 004
• 997
• 99I
.983
0
I "o: l "c
I. 320
,_,198
• 828
.435
• 990
• 697
• 500
• 4S2
• 382
• 319
• 277
• 243
.217
• 195
.175
.158
• 142
.127
.114
.101
.089
.076
•064
•051
.034
0
L.E. radius: 0•067 percent c
T.E. radius: 0,008 percent c
FmVRE 13. -NACA 63A002 basic thickness form. FIGURE 14,--NACA 63A003 basic thickness form,
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.8 _
(v/vj2
O_ 20 40 60 80 I00
percen_ c
z, pertx.nt ¢ y, percent
0 0
• 5 .326
• 75 .396
1,25 .503
2. 5 .698
5.0 .967
7.5 1. 167
10 1. 328
15 1. 576
20 i. 753
25 i.878
30 1. 958
35 I. 995
40 1.991
45 1,946
50 1. 864
55 i. 75(1
60 I. 607
65 1,439
70 1.249
75 I. 046
80 .840
85 .632
9_ .424
95 .217
lid .009
c (I7t
o
li
1.
1.
1.
I.
1.
1.
1.
1.
1.
1.
I.
1.
1.
l.
1.
1.
1.
L
L
O'
3 983
1. 029
1. 035
1. 040
1,045
1,046
1. 049
1. 051
1. 053
1,054
1.055
1.054
1.052
1. 048
1. 044
1. 039
1. 033
1. 027
1. 020
1. 013
1. 004
•996
•988
0"979
I'./I%
6. 770
2.170
L 812
1. 418
•985
•696
•561
.484
:277
• 244
.217
• 194
• 175
.158
• 141
• 126
• ll3
• 100
.088
.075
L.E. radius: 0.118 percent c
T,E. radius: 0.010 percvnt c
FIGURE ] 5,---NACA 63A004 basic thickness form.
{v/%)z
.4
0
i E v- Y 1
! i i i
[ 1 / i ! ,
20 40 60 8O I00
x, percen_ c
z, percent c y, percent
0 0
•5 •412
•75 ,496
1.25 .628
2. 5 .871
5.0 1.207
7.5 1,456
10 1,658
15 1.968
20 2.191
25 2.348
30 2.450
35 2,496
40 2.488
45 2.430
50 2.327
55 2,183
60 2.(_)3
65 1.792
70 1. 555
75 1.302
80 1.045
85 .786
90 .528
95 .270
lid .012
• 940
1. 063
1. 080
1. 098
I 1.113
1.118
1. 124
1.132
1.137
1.140
1.142
1.140
1.132
1. 123
1.114
I. I00
1. 084
1,067
1. 048
I. 031
1.010
• 989
•970
O' 948
17V_
O. 970
1. 031
1. 039
1.048
I• 055
1.057
1. OiD
1,064
1. 066
1.oo8
I. 070
I, 068
1.064
1.060
1. 055
1. 049
1. 041
I. 033
1. 024
1. 015
1. 005
O1974
A1"jV,_
5. 420
2. 131
1. 786
I. 400
• 980
• 695
• 562
• 484
• 382
• 320
• 278
• 244
• 217
• 194
• 174
• 157
• 140
• 126
•112
.099
• 086
.074
• 062
• 048
O' 033
L.E. radius: 0.185 percent c
T.E. radius: 0.013 percent c
FIGURE 16. NACA 63A005b'tsic thickness form.
ORDINATESANDPRESSUREDISTRIBUTIONSFORNACA6- AND6A-SERIESAIRFOILSECTIONS l l
(v/vcJ2
1.2
8
4
: Li
2O
5¸ A
4O 60
x, percent ¢
i I
I
80 I00
x, percent c y, percent c
0 0
• 5 .153
• 75 .191
1.25 .245
2.5 .34[
5. 0 .473
7.5 .57L
10 .650
15 .769
20 .856
25 .021
30 .967
35 .993
40 I. 000
45 .987
50 .950
55 .895
60 ,825
65 .744
70 ,652
75 .5,50
80 .442
85 .332
90 .223
95 . ll3
100 .004
(Iq %)_
0
1 020
1 033
1 040
I 043
1 045
1 046
1 047
1 048
, 049050
I:o51052
(052o51i:047
, 042036
l:020023
I:ox6N
989
978
0
'7V¢_ AI'o/Vm
0 14. 738
1. 010 2. 240
I. 016 1, 850
1. 020 1. 470
1,021 ,992
I, 022 .698
I. 023 .558
I. 023 .481
I. 024 .381
1.024 .319
1.025 .277
1.025 .244
1.026 .218
1,025 .194
I, 025 .176
I, 023 .159
1. 021 .143
I. 018 .129
1. 014 , 116
1. 011 .102
1.008 .09O
1.004 .078
• 999 .065
• 994 .0,52
• 989 .034
} 0
L.E. radius: 0.028 percent c
T,E. radius: 0.005 percent c
FIGURE 17.--NACA 64A002 basic thickness form•
(v/v_? I
____ '
0 2O 40 60 80 I00
x, percent c
z, percent c y, percent c
0 0
.5 .235
• 75 ,289
l. 25 .309
2. 5 .5t0
5,0 .706
7.5 .851
10 ,969
15 L 148
20 1. 282
25 1. 380
30 1,449
35 I. 489
40 1. 500
45 1. 478
50 1.42I
55 1.337
60 1,232
65 1.110
70 .97l
75 .818
80 .657
85 .494
90 .331
95 .169
100 .007
0 )
1.030 [ 1,015
1.040 [ [. 023
1,055 I [, 027
1.062 [ [.031
1.064 ] 1.032
1.066 ] L 032
1.008 1.033
1.071 / 1.035
1. 073 k 030
I. 075 [. 037
I. 078 :. 038
1.079 .030
1.080 :. O39
1. 078 .038
I. 070 .034
I. 062 ,031
1. 054 .027
1. 044 .022
I. 034 .017
1.023 l. Oll
1.010 1.005
• 997 .998
• 982 .091
.967 .983
0 (
•_v./v___
1. 467
990
697
560
48t
381
32O
278 j
244 I
218 I
176 [
159
142
128 j15
IOl 1
•054
.051
)34
0
i,.E. radius: 0.062 percent c
T,E. radius: 0.008 percent e
FmvRE 18.--NACA 64A003 basic thickness form.
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(v/v_)2
.8_ - - I - 1 i
i i
-+ +..... ÷ - ._+______
i
I
0 2'0 40 " 6'0
x, perceni c
x, percent c
0
.5
• 75
1.25
2.5
5.0
7.5
I0
15
20
25
3O
35
40
45
y, percent c (VIV¢o) 2 1
0 I 1.035
! rose l
t 1.o66 I
• _79 ! ].o7o I
! 1.082
/ 1.o86 I
l 1.os_ [
! 1.o94 I
/ 1.o9s i
/ !.1Ol I| 1.104 ]
- 1. 106 '
86 |---_---5o
AI'JV_ !
"/V=
)
1.0t7
I. 026
I. 032
I. 039
I. 040
1. 042
1. 044
1.046
1.048
1.049
I. 051
i. 052
55
00
65
7O
75
8O
85
9O
95
I00
.318
• 388
• 492
• 937
1. 129
1. 286
1.52fi
1. 708
1.839
1.931
1.985
2.0O0
1. 967
1.89O
1.77g
1. 637
1. 472
1.286
I. 082
• 868
• 652
• 438
.223
• 009
1. 108 1.033
1. 105 1.051
1.094 I 1.046
1.083 [ 1.041
1.071 I 1.035
1.059 [ 1,029
1.045 [ 1.022
1.030 i 1.015
1.013 ] 1.006
• 995 .997
• 976 I .988
0' 058 t 0" 979
I
2. 199
1. 845
t. 459
• 985
.696
• _2
• 481
.381
• 320
• 27£
.245
•219
• 196
.17fi
.158
• 142
• 12g
• 114
• 100
• 088
•076
•063
•050
•033
0
L.E. radius: 0.110 percent e
T.E. radius: 0.010 percent c
FmtmF. 19.--NACA 64A004 basic thickness form.
(v/v#_
tt
__1
0 210 40
x, percenl c
z, percent c y, percent c
I
0 0
• 5 .402
• 75 .487
I, 25 .610
2. 5 .848
5. 0 1. 167
7. 5 1.406
10 1. 602
15 1. 904
20 2. 131
25 2, 297
30 2. 413
35 2. 481
40 2. 500
45 2. 4.56
50 2. 358
55 2. 216
50 2. 038
65 1,831
70 1. 597
75 1. 343
80 1.077
85 .811
90 ,544
05 ,278
100 , Ol I
i
0 0
1. 032 I. 016
1,053 I. 026
1. 074 1. 036
1. 093 1. 045
1. I00 1. 049
I. 106 I, 052
1.111 I.OM
1.117 1.057
1. 123 1. 060
1.127 1,062
1.131 1.0f;3
1,133 1,064
1.13,6 1.06,5
1, 131 1,063
1.118 1.057
1. 104 1.05l
1.089 1. 044
1.073 1. 036
1. 055 1.027
1.036 1.018
1.015 1.007
• 994 .997
• 970 .985
• 946 .973
0 0
5. 570
2.156
1. 831
1,445
• 982
• 695
•563
• 4£1
• 381
• 321
• 278
• 245
• 219
.197 ,
• 176
.1,58
• 141
• 127
.113
•099
•087
• 075
• 062
• 048
• 032
0
L.E. radius: 0.173 percent e
T.E. radius: 0.0125 percent c
FIGURE 20.--NACA 64A005 b'_sic thickness form.
ORDINATESAN:D PRESSURE DISTRIBUTIONS FOR NACA 6- AND 6A-SERIES AIRFOIL SECTIONS 13
(v/v_)a .........
.4 . "" -1
..... ....
i I.
20 40 60 80 I00
x, percent c
x, percent c y, percent c
0 0
.5 .]40
.75 .168
1.25 .214
2.5 .312
5. 0 .436
7. 5 ,527
10 .£_3
15 .724
20 .818
25 ,890
30 .944
35 ,980
40 .999
45 .999
50 .0_0
55 .938
60 .876
65 .799
70 .707
75 .C_3
80 .489
85 .368
90 .247
95 .120
1OO .004
_(v/v=)
o
1. 017
1. 027
1. 032
1.035
1. 038
1.039
1.04O
1. 042
1. O44
1. 046
1. 048
I. 050
1.05t
I. 052
1. 051
1. 047
1.041
1. 035
1. 028
1. 021
1.013
1. 003
• 991
• 977
0
 .®311
1.013 I
1.010
1. 017
1.010
1.019
1. 020
1.021
1.022
1.023
1.024
I. 025
1. 025
1. 026
1.025
I. 023
I. 020
1.017
1.014
1.010
1.006
1.001
• 995
.988
0
dV,
• 145
.220
•810
.400
•980
•602
• 563
•479
•380
•320
• 277
• 245
.218
.196
• 178
• 160
• 144
• 129
• 116
• 103
•090
•078
•065
•051
•034
L.E. radius: 0.026 percent c
T.E. radius: 0.0045 percent c
12 !
(v/v®) 2
.8 .......
.4 .t_-=-; --]-_ ::=---- ....
i .... I
o' zo 40 6o so too
x, percent c
z, percent c y, percent c
0 0
• 5 .223
.75 .269
1.25 .342
2. 5 .479
5.0 .656
7. 5 .793
10 .908
15 1.091
20 1.231
25 1.339
30 1.418
35 1.471
40 1. 498
45 1.498
50 1.467
55 1.404
60 1.310
65 1.193
70 1. 056
75 .901
80 .729
85 .550
90 •369
95 .188
I00 .007
L.E. radius: 0.058 percent c
T.E. radius: 0.007 percent c
(17V,,_)_ TTIr_ aI'dl"_
0
1. O30
1.043
1. 046
1.049
1. 055
1. 058
1. O60
1.0C:4
1. 068
1.071
1. 073
1. 070
1. 078
1. 079
1. 076
1. 070
1.062
1. 053
1.042
1. 032
1.018
1. 003
• 988
• 968
0
0
I. 016
1.021
1.023
1.024
1.027
1.029
1.030
1.032
1.033
1.035
1.036
1.037
1.038
1.039
1.037
1.034
1.031
1.026
1.021
1.016
I. 009
1,001
.994
.984
0
I0. 081
2. 220
I. 812
I. 395
• 978
• 691
• 563
• 480
• 381
• 321
• 2,'7
• 245
.218
• 197
• 178
• 160
• 144
• 129
.115
• 102
.090
• 078
• 064
• 050
• 034
0
FIGURE21. NACA 65A002 basic thickness form. FIGURE 22.--NACA 65A003 basic thickness form.
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(v/v_)2
].2 --
.8
..... i _4
[
20 40 60 BO I00
x, Dercen? c
x, percent c y, percent c
0 0
,5 .304
.75 .368
1.25 .469
2. 5 .B47
5.0 ,875
7.5 1. 059
10 1. 213
15 1. 459
20 1.64,5
25 1.7R8
30 1. 892
35 1. 962
40 1. 997
45 1.996
50 l. 9:)4
55 1. S68
rio 1,743
65 t. 586
70 1, 402
75 1. 195
80 .067
85 .729
90 .490
95 .250
100 .009
(_71'%):
0
1.038
1.0,50
l. 055
1,061
I. 07I
1.076
1. O80
1,087
1. 001
I.095
1. 098
I. 101
1. 104
1. 105
1. 101
1. 092
1. 081
1,070
1.056
1. 041
1,023
I. 003
• _1_3
• 958
0
0 7. 337
I. 019 2. 210
1,025 1.805
1. 027 1.389
I. 030 .974
I. 035 .690
1. 037 .563
1.039 .480
1. 043 .381
1.045 .322
1. fit6 .277
1. 048 .245
1. 049 .218
1.05l .198
1.05l .178
L 049 .161
I, 045 .144
1. 040 .128
1.034 .114
1. 028 .101
1,020 .089
1. Ol 1 .077
L 001 .063
• 991 .040
• 979 .034
0 0
L.E. radius: 0.102 i)ereent c
T.E. radius: 0.010 percent c
FICI'aE 23.--NACA 65A004 basic t'hickness" form.
{v/v_)2
' II i
0 20 40 60 80 t00
x, percent c
[
x, percent c
0 0
.5 .385
• 75
I. 25 .595
2.5 ._15
5.0 1.09t
7. 5 I. 326
10 I, 519
15 1. 820
20 2. 059
25 2. 237
30 2. 367
35 2. 453
40 2. 496
45 2. 494
2. 440
55 2. 331
00 2,173
65 1. 976
70 1, 746
75 1. ,197
80 1, 203
85 ,907
90 . riO0
95 .310
100 . O11
y, percent c I(V/V¢_)_ i 1
• 467 1. 050
fl',_ -__A'I"[I'®
.025
.030
.035
.043
.046
i
i 0
' I.041
1. 060
1. 072
1,087
1. 094
1. 099 •048 . 4_0
1. 109 . 053 . 382
1, 11,5 .0,56 .323
]. 120 . 058 . 278
1. 123 ,060 .246
1. 127 .062 ,218
L 130 . Of'_ .198
1. 132 .064 .178
1.128 .062 .161
I. 116 ,056 . 144
1,102 050 ,128
1. 088 043 . 113
1. 069 034 . 100
1.05O 025 .088
1. 028 014 .076
1. 003 001 .002
• 978 989 .048
• 947 973 .034 !
0 _ 0
L.E. radius: 0,150 percent c
T,E. radius: 0.0125 percent c
FIe:URn 24.-- NACA 65A005 basic thickness form.
ORDINATES AND PRESSTJRE DISTRIBUTIONS FOR NACA 6- AND 6A-SERIES AIRFOIL SECTIONS 15
.t74
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6 8 I0 12 14 I6 18 20
Maximum thickness, f, percent c
(b) x= 15 to 45 percent c.
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FIGURE 25.--Continued.
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=-
a¢
u
E
E
o
E
O
_O
"6
rr-
.386_ I 1: _:: _ _
.:582 _ i- 'qi'7,'_
_ :: i 4:
.378 _ - --
,374 •..:. .,'! .,.!
.... t ::_:: F -i-
:: I :1: :E :t i
.366 _ i__--
<. ! i;l:i
.362-_-+-
.424 "- _
9_58
.354 @ _;. i ........... l:J:
.416 -- --_-] _
I
L::R: I ]
.408 _ ......
fff ....i.... _............
.404 # _ ' :_ :JJ].:_L_
.460 _ I { , _---=
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It ::::
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FIGVRt.I 25.--C0ntinued.
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.232
.228
.224
.220
,216
.290
.212
.286
.208
.282
_,1"- .204
d •278
.200
".9
.274
E .196
r_
E .270
2
.540
._ .266
-o
8 .536
"6
.£ .262
.332
.258
.321
.254
.250
.320
.316
,312
.308
•3040 4 6 12
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Moximum thickness, l, percent c
(d) x=65 to 75 percent c.
1_ l a IZI_.E 25.-- Continued.
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ORDINATES AND PRESSURE DISTRIBUTIONS FOR NACA 6- AND 0A-SERIES AIRFOIL SECTIONS 19
.026
.022
.068
.018
.064
.060
.056
.120
.052
.116
d
.o .108
.E
E
E
5 .104
E
.90
Joo
E
,i T6a
"6 .0915
9
_. ,172
.168
.164
.160
.156
.152
,148
•144 0 6 8 I0 12 14
Maximum thicknesst t, percent c
(e) x=80 to 95 percent c.
FIGURE 25.--Concluded.
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• i_ i!il i: +1_i i_-_ !_ Zi=. :i,_ _i }_: .:: _:: ::::ti_i ::.i:'_5_ _::
292 I I ...... _ ....'_" ......."I :'_
_!_!i_ i-i ..........
++++ ::iiiiii_+i++++++++++m+"; - _o i
Maximum thickness, I, percent c
i=i
22
(a) x=0.5 to 10 percent c.
Ft(;t+ItE 26.--Variation of rat io of ordinate to maximum thickness with airfoil
maximum thickness for the NACA 64-series airfoil scctions.
ORDINATESANDPRESSUREDISTRIBUTIONSFORNACA6- AND6A-SERIESAIRFOILSECTIONS 21
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(b) x= 15 to 45 percenl c.
FIGURE 26,--C0n! inuod.
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(c) x = 50 to 60 pcrcent c.
FIGURE 26.--Contimmd.
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(d) x--65 to 75 percent c.
FIGURE 26.--Contiaued.
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F_GurtY 27.--Variation of ratio of or(linatc to maximum thickness with airfoil maximum
thick ne_ for t he NACA 65-series airfoil sect ions.
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IF:_GtTI_E 27.--Cont.inued.
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Moximum thickness, l, percent c
(d) x = 65 to 70 percen_ c.
FIGURE 27.--Continued.
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FIGURE 27.--Cont inued.
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F1GVnE 27.--Concluded.
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Fmt'R_: 28.--Variation of ratio of ordi_mte to maximum thickness with airfoil
maximum thickness for the NACA 63A-series airfoil sections.
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"FIGURE 28.--Continued.
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(c) x=60 to 70 percent c.
FIGURE 28.--Continued.
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(d) x=75 t,o 100 percent, c.
F_cv_ 28.--Concluded.
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(a) z= 0.5 to 20 percent c.
Flcuas 29.--Variation of ratio of ordinate to maximum thickness with airfoil
maximum thickness for the NACA 64A-series airfoil section_,
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Flora); 29.--Continued,
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(c) x=60 to 70 percent c.
Flccn_ 20.--Continued.
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(d) x=75 to 85 percent c.
Fmrm,: 29. Continued.
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(e) x: =90 _,o ]00 percent, c.
F[GC_RE 29.- Conclu(t.e(t,
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FmtT_E 30.--Varialion of ralio of ordina(c (o maximum thickness with airfoil
maximum thickm'_., fur the NACA 65A-_eries airfoil sections.
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F]G_L'RE 30.--Co_timmd.
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(c) x= 55 to 70 percent, c.
F_c;uas 30. Continued.
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FIGURE 30. Continued.
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F[O_TRE 33.--VarlatioH of static-pressure coefficient with airfoil maximum thicknc_ for the NACA 63-series airfoil _cctiui_s.
48 TECI-1-N'ICAL REPORT R-84--NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
t.28
1.24
1.20
1.16
1.12
L08
1.04
.76
.72
(b) x=0.75 to 5.0 percent c.
Fl C,rRF, 33.--Continucd.
20 22
ORDINATESANDPRESSUREDISTRIBUTIONS]:ORNACA6- AND6A-SERIESAIRFOILSECTIONS 49
1.76
1.72
1,68
1.64
1,60
1.56
1.52
_. 1.48
..8
_c_1.44
L40
_ 1.56
o
1,52
1.28
1.24
1.20
1.16
1.12
1.08
1.040
f i - i
!it I S
I!:;I-J:tl °-
4 6 8 I0 - 12 14 16 18 20_ 22
Moximum thickness, t, percent c'
(c) x: 7.5 to 30 percent c.
FIGURE 33.--Contimmd.
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FIGURE 33.--Concluded.
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FIGURE 34.--Continued.
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F]G_TRE 34.--Continued.
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FIGURE 34.--Concludcd.
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(a) x=0.5 to 5.0 percent c.
FIrSt-RE 35.--Variation of static-pressure coefficient with airfoil maximum thickness for the
NACA 65-series airfoil sections.
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FIGURE 35.--Continued.
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FIGURE 36.--Variation of static-pressure coefficient with airfoil
maximum thickness for the NACA 63A-series airfoil sections.
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FICVaE 36.--Continued.
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FtGV_E 37.--Variation of static-pressure coefficient with airfoil maximum thickness
for the NACA 64A-series airfoil sections.
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FIC_TRE 37.--Continued.
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FIGVRE 37.--Concluded.
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FZGVRE 38.--Variation of static-pressure coefficient, with airfoil maximum thickness for the NACA
65A-series airfoil sections.
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FIGurE 38.--Concluded.
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FIevR_: 39.--Variation of additional velocity-increment ratio with airfoil maximum
thickHcss for the NACA 63-series airfoil sections.
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FIGURE 39.--Continued.
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FIGVRE 39.--Concluded.
72 TECI-I-NTrCAL REPORT R--$4--iN_ATIONAL AE_0_TAUTICS AND SPACE ADMINISTRATION
!
!
i
I
14.0
13.6 --
t3.2 --
12.8 --
I2.4 -
12.0 -
_
6 11.6 --
8
c
_ 11.2 -
ID
b
_ 10.8 --- --
_ 10,4 ....
•_ I0.0 - - -
9.6-
9.2- ---
8.8-
8.4 ....
8.0-
7.6 ....
(o)
7'20 2
-percert c .....
::]-?
\
L_R __/
\ ,
........ _._
l ... = .............
A.
7,6
7.2
6.8
6_4
6.0
5.6
5.2
4.8
4.4
4.0
• 3.6
3.2
- 2.8
2.4
2.0
1.6
1.2
0
4 6 8 I0 12 14 16 18 20 22
Moximum thickness, 1, percent ¢
.4
(a) x=O percent c.
FZGCRE 40.--Variation of additional velocity-increment ratio with airfoil maximum
thickness for the NACA 64-series airfoil sections.
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FIfiURE 40.--Continued.
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FIGURE 40.--Concluded.
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FIt3URE 4].--Variation of additional velocity-increment ratio with airfoil maximum
thickness for the NACA 65-series airfoil sections.
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FIG_:RE 41.--Co_tinued.
ORDINATESANDPRESSUREDISTRIBUTr0NSFORNACA6- AND6A-SERIESAIRFOILSECTIONS 77
(c) x=5.0 to 95 percent c.
Ficvr_E 41.--Concluded
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FIGURE 42.--Variation of additional velocity-increment ratio with airfoil
ma×imum t,hickness for the NACA 63A-series airfoil sections.
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Fr_'cRz 42.--Continued.
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I_eURE 42.--Conchtdcd.
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F_Gv_, 43.--Variation of additional vclocity-increme_t ratio with airfoil
maximum thickness for the NACA 64A-series airfoil sections.
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FIGURE 44.--Variation of additional velocity-increment ratio with airfoil
maximum thickness for the NACA 65A-series airfoil sections.
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FIGURE 44.--Continued.
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